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(57) Abstract: A mono diameter wellbore casii^ (14, 16). 



wo nm/UUm ARiEPJSj»EI>^ (PLAE^SS PCT/US21K>3/0 13787 

[received by the Intemational Bure^ui on 27 July 2004 (27.07.04); 
original claims 1-36 replaced by amended claims 1-46 (9 pages)] 



What is claimed is; 

1 . A nie^idd of fmung a tiKmo diauieter weUbote casing wilfain a Ixirebole travetses a 
gubtciTanean fimnatioo^ con^nsing: 

positioning a first wellbore casing wttfain the borehole; 

radially es^iandiog and plastically dcfonning die first wellbore casing v^thin the borshole; 
positioning a second wellboarc casmg vriihin (be bordiole in oi'cdapping relatkni to the first wellbore 
casing; 

radially espanding and plastically defbnning die second weUbore casing witSbio the borehole 
ladially expanding and plastically dejfonning the overlapping pcHiioas of flis first and second weUbore 
casings; and 

radially expanding and plastically defionmng at least a portion of the second weHlbo^e casing fbai does 

not overlap with the first wellbore casing; 
wherein the inside diameter of the portion of &e first weDborc casing that does not overlap with the 

second wellbore casing is equal to the inside didmcter of the radially expanded and plastically 

defonned portions of the second wellbore casing. 

2. The mediod of claim 1 , wherein radially expanding and plastically deforming the overlapping 
poitions of the first and second wellbore casiqgs carapnst^i 

positioning a telescoping radial exipansion device comprising an outer sleeve and an inner 

sleeve positioned within and movaUy coupled to Ae outer sleeve comprising a tubular 
expansion cone proximate the end of the second weUbore casing; and 

iqjecting a fluidic material into die telescoping radial expansion device to cause Qis outer 

sleeve to engage the first wellbore casing and cause the inner sleeve to extend out of 
the outer sleeve into the overlapping portions of the first and second wellbore casings 
to cause the tubular e^cpansion cone to radially expand and plastically deform die 
overlapping portions of the first and second wellbore casings. 

3. The method of claim 2, further coroprismg: 

conveying fluidic materials widiin die borehole that are dispbced by the extension of the inner 
sleeve to a location widiin the bordiole above the tabular expansion cone, 

4. The method of claim 2, wherein radially expanding and plasticaily definming at least a portion 
of the second wellbore casmg tbat docs not overlap widi the first wellbcnre casing comprises: 

reducing the operatmg pressure within the telescoping radial expansion device; 
moving the outer sleeve onto the inner sleeve of the tejcscoping radial expansiwi device; and 
injecting a fhiidic material into the telescoping radial eiqsansion device to cause the outer 
sleeve to engage at least one of the first and second wcllbare casings and cause the 
inner sleeve to extend out of the outer sleeve into die second weUbcre casing to cause 
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the tubular expansion cone to radiaUy expand and plasticafly defoim at least a paition 
of the second wellborc casing. 
5- The method of claim 4, fiathcr conqjiismg: 

convening fhiidic materials within tibe borehole tt^t are di^laced by (he extension of tte inner 
sleeve to a locetioQ ^^in the borehole abp^e the tubular e74:iaasion cone. 

6. An csppsiatnB for founinir a mono dianxBtsr wellboie casing, comprising; 
means for positioning a first v/eUbore casing vMm the boreihole; 

means for radially ocpanding and plasticalty deftmxnng Ihe first wellbore casing within the borehole; 
means for positioning a second weDbord casing wiftin the borehole in overlapping relation to 1im first 
wellbore casing; 

means for radially expandmg and plasticaDy deforming the second wellbore casing within ^ b«ehole; 
means for radially expanding and plastically deforming the overlapping portions of the first and second 
wellbore casings; and 

means for radially expanding and plastically deforming at least a portion of the second wellbore casing 

that does not overlap with the first wellbore casing; 
wherem the inside diameter of the portion of the first wellbdfe casmg Uiat does not overlap with the 

second wellbore casing is equal to the inside diameter of the radially expanded and plastically 

defonned portions of the second wellbore casing. 

7. The apparatus of claim 6, wbema means for radiaQy e7q>andhig and plastically deforming the 
ovQl9|sping poctions of Qie first and second weDbore casings comprises: 

means for positioi^ing a telescoping radial e^^ansion device con^xrising an outer sleeve and an 
timer sleeve positioned within and movably coupled to the outer sleeve comprising a 
mbular expansion cone proximate the end of ttie second wellbore casing; and 

means for injecting a fiuidic material into the telescoping radial expansira device to cause 
outer sleeve to engage the first wellbore casing and cause the inner sleeve to estend 
out of the outer sleeve into the overlapping portions of die iiist and second weltbc^e 
casings to cause the tubular expansion cone to radially expand and plastically defbnn 
Ihe overlapping portions of ttie first and second wcnbotre casings, 

8. The method of claim 7, fistherconfHising: 

conveying fiuidic materials within flie borehole tot are displaced by fiie extension of the inner 
sleeve (o a location withm the bordiole above the tubular expansion cone . 

9. The apparatus of claim 7, wherein means for radially expanding and plasticaQy defonrnng at 
least a porticHi of the second wellbcre casing that docs not overlap with the first wellboie casing 
comprises: 

means for reducing the operating pressure widiin the telescoping radial c^ansion device; 
means for moving the outer sleeve onto the inner sleeve of the telescoping radial expansion 
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device; and 

means for injecting a flxiidic material into the tcJe^coping radial expansion device to cause the 
outer sleeve to engage at least one of die first and second wellbore casings and cause 
the inner sleeve to extend out of the outer sleeve into the second wellboie casing to 
cause tbe tubular e^ipansion cone to radially crf^ oad plastically defoon at least a 
portion of the cecond v/e3Ibor& casicig. 

10. The method of claim 9, fosttisst coomrising: 

conveying fluidic materials within fte boa«hole that are displaced by Qie extension of the inner 
sleeve to a location within the borehale above the tubular expansion cone. 

11. An apparatus for radiaO)' expanding and plastically deforming a tubular member. CGnqncising: 
a tubular adapter defining a longitudinal passage; 

a tubular outer sleeve coupled to the tubular adapter defining a longitudinal passage; 

a tubular hydraulic slip body coupled to the tubular outer sleeve defining a plurality of L- 

shapcd bypass ports and a plurality of radial faydrauUc sbp mounting passages; 
a plurality of hydraulic slips movably coupled and positioned wi&in corresponding radial 

hydraulic slip mounting passages for engaging ibfi tabular meniber; 
a tubular packer cup mandrel coupled to tbe tabular hydraulic sli^ body defining a longitudinal 

passage; 

a plurality of packer ci^s coupled to llie tubular packer cup odandiel for sealingly engaging tiie 
tuibularinember; 

a tubular shoe positioned wi&in and movably coi^led to tbe tubular outer sleeve defining a 
longibidinal pasrage; 

a tubular inner mandrel positioned within and movably coupled to the tubular hydraulic slip 
body coupled to the tubular shoe defining a longitudinal passage and a plurality of 
radial bypass ports; 

a tubular expansion cone mandrel coupled to the tubixlar inner mandrel defining a longitudinal 
passage having a throat passage for receiving a ball, an L-shaped bypass port, and a 
radial pressure port; 

a tubular expansion cone coupled to the tabular expansion cone including a tiered outer 
expansion surface fiar radiaHy expanding and plastically defianning the tubular 
member, 

a tubular guide nose coupled to the tubular expansion ocme mandrel defining a longitudmal 

passage; 

a bypass tube positioned Nvithin the tubular inner mandrel coupled to the cKpansion cone 

mandrel and the tubular shoe defining a longitudinal passage; and 
an aimular longitudinal bypass passage defmed between the tubular inner mandrel and ibc 



AMENDED SHEET (ARTICLE 19) 



wo 2003/104601 



4 



PCT/US2003/013787 



bypass tube. 

12. The apparatus of cbiro 1 1 , wherein the longitudinal passages of the tuhular adapter, bjrpass 
tube, and tubular e3q)ansioii cone mandrel sre fhiidicly coupled. 

13. The apparatus of claim 11, wherein die longiiudioal passage of Ac tubidar esxpmsitm cone 
mandrel is fluididy coupled to thd radifil pressure pwt of the tabular es^pansian cone mandrd. 

H. Ths apparatus of clahn 1 1, wfaejrein th& L-shaped b>pas£S port of the tubular expansion cwic 
mandrel is fluididy coupled to the annular iGagitudinal bypass passage, Che tadial bypass passages of 
the tubul ar inner mandrel, the L-3haped bypass ports of the tubular hydrauhc slip body, and the radial 
bypass ports of the tubular outer sleeve. 

1 5. An apparatus fiar radially expanding and plastically dcforroing a tubular metiiber, conmrising: 
a tubular support member defining a longitudinal passage; 

a tubular outer sleeve coupled to fte tubular support member defining a longitudinal passage 

and a plurahty of radial bypass port^ 
an hydraulic slip coi^led to the tubular outer sleeve for controllably engaging the tubular 

member; 

one or morB padcer cups coupled to ttie tabular outer sleeve fax scaltogly engaging the tabular 
roembet; 

a tubular inner sleeve positioned within and movably coupled to the tubuhr outer sleeve 

defining a longitudinal passage, an anniilar longitudinal bypass passage, and cme or 
more radial bypass passages; and 

a tubular expansion cone coupled to the tubular inner sleeve defining a longitudinal passage 
having a Aroat passage for Tcceiving a ball, an L-shapcd bypass port, and a radial 
pressure port including an tapcarcd outer expansion surface fcr radially expanding and 
plastically deforming the tubular member. 

16. The q>paratus of claim 1 5, wherein the longitudinal passages of the tubular outer sleeve and 
the tubular expansion c(me are fluididy coupled. 

17. The ^aratus of clann 15, whcrdn the longitudinal passage of the tubular ei^ansion cone is 
fluididy coupled to flie radial pressure port of the tubular expansion cone. 

18. The apparatus of claim 15, whcrem the L-diaped bypass port of the tubular ©qiansionco^ 
fluididy coupled to flie annular longitudinal bypass passa^ and flic tadial bypass passages of die 
tubular inner sleeve, and flie L^ed bypass ports and the radial bypass poets of the tubular outer 
sleeve. 

19. A mtithod of radially expanding and plastically defcHmtng a wellbore casing positioned within 
a borehole that trai'erses a subtmanean formation, comprising: 

positioning an outer tubular sleeve and an inner tubular sleeve comprising an expansion cone 
within the bordx)]e, wherein the inner tubular sleeve is movably coiqiled to and at 
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least partially housed within the outer tubular sleeve; 
injecting a fliiidic material into the inner and outer tubukr sleeves; 
coupling the outer tubular sleeve to die weHbore casing and 

extending die inner tubular sleeve out of the outer tubular sleeve into the wellboiB casing to 
tadially ceqiaDd and plastically deform a paHon of the Virsllbors casing using the 
erpsnsion cone. 

20. The method of claim 1 9, viheretn injecting a fluidic maisrial into the inner and outer (ubular 
sleeves conqinses: 

injecting tiie fluidic HKiterial into an annular chamber above die eKp^imtm cone. 

21 . The mcdiod of claim 1 9, furlher comprising; 

conveying fluidic materials vnibxn the bcrshole displaced by the exten^on of the inner tubular 
sleeve to a location above the expansion cone. 
2Z. The method of claim 21, wherein conveying fluidic maicrials within the borehole displaced by 
the extension of Qie inner tubular sleeve above the expansion cone comprises: 

conveying fluidic materials within the borehole displaced by the extension of the inner tubular 
sleeve dutnigh an annular passage and one or more radial passages to the location 
above die expansion cooe. 

23. The mediod of claim 1 fiirdiec comprismg: 
depressunng the inner and outer tubular sleeves; 
decoupling the outer tubular sleeve and the wellbcve casing; and 
collapsing die outer tubular sleeve onto die inner tubular sleeve. 

24. The method of claim 23 > further comprising: 

injecting a fluidic nwterial into the inner and outer tubular sleeves; 
coupling the outer tubular sleeve to the wellbore casing; 

extending the inner tubular sleeve out of the outer tubular sleeve into the wellbore casing to 
radially expand and plastically deforai anodier portion of the wellbore casing. 

25. The method of claim 24, wherein injecting a fluidic material into the inner and outer tubular 
sleeves conqdses: 

injecting the fluidic materia) into an annular chamber above the expansion cone. 

26. The oiedux] of claim 24, further compnsmg: 

conveymg fluidic materials widun the bordiole di^Iaced by the extension of the inner tubular 
sleeve to a location above the expansion cone. 

27. The mediod of claim 26, wherein conveying fluidic materials widun die bordiole displaced by 
die extension of the inner tubular sleeve above the e^ansion cone comprises; 

conveying fluidic materials within the borehole displaced by the extension of die inner tubular 
sleeve through an annular passage and one or more radial passages to the location 
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above the expansicm ccme. 

28. An apparatus fiir radially expanding and plasticaDy defonning a wellbofe casing positioDcd 
wifim a botehole that traverses a subterranean fonnaliQn, conqvising; 

means for positioning an outer tubular sleeve and an inner tubular sleeve comprising an 
expansion cone Tvithin ihs bor&liole, wheiem Ifas innei tubular sleei^d is movably 
coupltid to and at least partially housed vdlhin the outer tubular skeve; 

means for injecdn^ a duidic material into the inner and outer tubular sleeves; 

means coupling the outer tubular sleeve to the weDbotc casing; and 

means for extending tihe inner tulmlar sleeve out of the outer tubular sleeve into the wellbOTs 
casing to radially expand and plastically deform a pcntion of the wellbore casing using 
the e^ansion cone. 

29. The q^paiutus of claim 28, wherein means for injecting a fluidic material into the inner and 
outer tubular sleeves conqsnses: 

means for mjecting the iluidic material into an annular chamber above the expansion cone. 

30. The ^paratus of claim 28, fiirther compriang: 

means for conveying fhiidic materials witiiin ^e boieholo displaced by tiie extension of the 
inner tubular sleeve to a location above the expansion cone. 

3 1 . The apparatus of claim 30, wherein means for conveying fhiidic materials wifhm die borehole 
displaced by the extension of die inner tubular sleeve sibove the expansion cone comprises: 

means for conveymg fluidic materials ivitfain the bordidle displaced by the extoision of the 

inner tubular sleeve through an annular passage and one oi more radial passages to the 
location above the expansion cone. 

32. The apparatus of claim 28, further comprising: 

means for depressuring the inner and outer tubular sleeves; 

means for decoupling the outer tubular sleeve and the wellbore casing; and 

means for collapsmg the outer tubular sleeve onto die umqr tubular sleeve. 

33. The ai^nratus cf claim 32. further conqiristng: 

means for injecting a Suidic material into the trnisr and outer tubular sleeves; 

means for couplmg the outer tubular sleeve to the wellbore casing 

means for extendhig tiie inner tubular sleeve out of the outer tubular sleeve into the wellbore 

casing to radially expand and plastically defonn ano&er portion of the wdlboie 

casing. 

34. The ajjparatus of dahn 33, whmjn means for injecting a fluidic material into the inner and 
outer tubukr sleeves comprises: 

means far injecting the flmdic material mto an annular chamber above the expansion cone. 

35. Hie apparatus of claim 33^ ftnthcr comprising: 
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means for coaveyiDg fhiidiP materials within the botdiole displaced by ibe extensi(»i of the 
inner tubular sleeve to a location above the expansion cone. 
35. The apparatus of claim 35^ wherein means for conveying fhndic materials wi&in fee borehole 
di^bced by the extension of the inner tubular sleeve above tibe expansion cone conqxrises: 

means for conveying fhiidic materials wifein the borehole di^laced by die e^ctensian of the 
inner tubular sleeve thnmgh on annular passage and one or more radia] pflRwy-n to 
location above the eripeiisiaa cone. 
37. An apparatus for radiaDy expanding and plastically deforming a tubular m£iihber, 
comprising: 

a tubular adapter defining a longitudina] passage; 

a tubular outer sleeve coupled to the nibular adapter defining a longitudinal passage; 

Q tubular hydraulic sUp body coupled to the tubular outer sleeve defining a plurality of bypass 

ports and a plurality of radial hydraulic slip mounting passages; 
a plurality of hydraulic slips movably coupled and positioned within ccsresponding radial 

hydraulic slip mounting passages for engaging the tubular member; 
a tubular packer cup mandrel coupled to fee tubular hydraulic slq) body defining a longitudinal 

passage; 

a plurality of packer cups coupled to fee tubular packer cup mandrel for sealingly engaging fee 
tubular member; 

a tiibular shoe positioned wifein and movably coupled to the tubular outer sleeve defining a 
longitudinal passage; 

a tubular inner mandrel positioned within and movably coupled to fee tubular hydraulic slip 
body coupled to fee tubular shoe defining a longitudinal passage and a plurality of 
radial b3^a5s ports; 

an expansion device mandrel coupled to the tubular inner mandrel defining a longitudinal 
passage having a throat passage for receiving a ball, a bypass por^ and a radial 
pressure port; 

an e;q>ansiQn device coupled to fee tubular expansion device mandrel including one or more 
tapered outer expansion sur&ces for radially expanding and plastica]^ defooDtng fee 
tubular member, 

a tubular guide nose coiq)led to die tubular e3q>ans]0ii device mandrel defining a longitudinal 
passage; 

a bypass tube positioned wifem fee tubular inner mandrel coiq}1ed to the expansion device 
mandrel and fee tubular shoe defining a longitudinal passage; and 

an aimular longitudmal bypass passage defined between the tubular trmer mandrel and the 
brypass tube. 
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38. The apparatus of claim 37. wherein the tongitudioal passages of the tubular adapter, 
bypass tube, and tabular expansion cone Tnandrcl are fhiidicjy coupled. 

39. Hic apparatus of claim 37» wherein ftc longftudnial passage of the tubular expansion 
device mandrel is fluidicly coupled to Ac radial pressure port of fte tubular Gipansion 
device mandxel. 

40. The apparatus of claim 37, vAstctn &e b^/pass port of the tubular espansion dd^'.'ice 
mandrel is fluidicfy anapled to the aimulnr lon^tudinal bypaos passage, the tsdial 
bypass passages of tbe tabular inner mandrel, thje bypass ports of tbe tubular hydraulic 
slip body, and the radial bypass ports of the tubular out^ slesvc. 

41. An apparatus for radially expisnding and plastically defonrang a tubular member, 
comprising: 

a tabular support member defining a iongitadinal passage; 

a tubular outer sleeve coupled to the hibniar support member defimng a Iongitadinal passage 

and a plurality of radial bypass poKts; 
an hydraulic slip coupled to ihc tabular outer sleeve for controlbbly engaging the tubular 

member; 

one or more packer cups coupled to the tubular outer sleeve far sealingly engaging tiie tubolar 
member; 

a tubular inner sleeve positioned widun and movably coupled to the tubular outer sleeve 

defimng a longitudinal passage, an annular longitudinal bypass passage, and one at 
more radial bypass passages; and 

a tubular expansion device coupled to the tubular inner sleeve defining a longitudinal passage 
having a throat passage for receiving a baD, a bypass port, and a radial pressure port 
inchiding one or more tapered outer expansion surfaces for radially expanding and 
plastically deforzmog the tubular member. 

42. The apparatus of claim 41, wherein ihc longitudinal passages of fl\e tubular outer 
sleeve and tubular expansion device are fluidicly coupled. 

43. The apparatus of claim 41, wherein fte Iragibidmal passage of die tubular expansion 
device is fluidicly coupled to fte radial pressure port of the tubular expansion device. 

44. The apparatus of clahn 41, wherem the bypass port of the mbular expansion device is 
fluidicly coupled to fte annular longitudinal bypass passage and the radial bypass 
passages of the faibular inner sleeve, and die bypass ports and the radial bypass ports of 
the tubular outer sleeve, 

45. An apparatus for radially csipanding and plastically deforming a tubular member^ 
con^sing: 

a tubular adapter dcftning a longitudinal pa^ge; 
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a tubular outer sleeve coupled to ttie tubular adapter defining a longitudizkal passage; 

a tabular bydrauUc slip body coupled to the tubular oater sleeve dcBntng a plurality of radial 

hydraulic stip nioiinting passages; 
a plurality of hydraulic slips movably coupled and positicmed vdthin conresponding radial 

hydraulic slip mounting pa^^ges for enga^g tbe tubular msaib&r, 
a tubular paulter cup mmidicl coupled to ihe tubular Uj'draulic slip boiy di^nning a lon^tudinal 

passr^gs; 

a plurality of packer ci^ coupled to the tubular packer cup mandrel for sealingly cn^ging the 
tubularmember; 

a tubular inner mandrel positioned within and movably coupled to the tubular hydraulic slip 
bodt>' coupled to fte tubular shoe defining a longitudinal passage and a plurality of 
bypass ports; 

an expansion device zoandrel coupled to Ifae tubular iraier mandrel defining a longitudinal 

passage, a bypass poit, and a radial pressure por^ and 
an expansion devke coupled to the tubular expansion device tnandrel including one or rnote 

tapered outer expansion sorfiioes fior radiafly expanding and plastically defimning die 

tubular member. 

46. An apparatus for radially expanding and plastically deforming a tubular member, 

compnsmg: 

a tubular support number defining a longitudinal passage; 

a tubular outer sleeve coupled to the tubular support member defining a Icmgitudinal passagp 

and a plurality of radial b^rpass ports; 
an hydraulic slip coupled to 4ie tubular outer sleeve for controUably engagjng the tubular 

member; 

one or more padoer cups coiqiled to (he tubular outer sleeve for sealingly engaging the tubular 
member; 

a tubular inner sleeve positioned witihin and movably coupled to the tubular outer sleeve 

defining a longitudinal passage, an annular longitudinal bypass passage, and one or 
more radial bypass passages; and 

a tubular expansion device coupled to the tubular inner sleeve defining a longitudinal passage 
having a Ihroat pass^ for receiving a ball, a bypass poft, and a radial pressure port 
including one or more ta^ed outer expansion surfaces for radially expanding and 
plastically deforming the tubular mmixx. 
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